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(54) WALL COVERINGS 



(71) We, MONTEDISON SPA, a 
Body Corporate organised and existing under 
the laws of Italy, of 31 Foro Buonaparte, 
Milan, Italy, do hereby declare the invention 
5 for which 'we pray that a . patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly described 
in and by the following statement: — 

The invention relates to wall coverings and 
10 a process for their manufacture with perma- 
nent embossing and . high porosity. Porosity 
or transpirability are of imponancc in wall 
coverings. 

The invention provides a process for the 
15 manufacture of a wall covering which com- 
prises preparing a sheet from a mixture com- 
prising up to 90% by weight of cellulose 
fibres and at least 10% by weight of fibrils of 
thermoplastic polymer, the fibrils having a 
20 surface area greater than 1 m^/g, and sub- 
jecting the sheer to embossing with both the 
embossing device and the sheet at a tem- 
perature lower than the softening temperature 
of the thermoplastic polymer, and to heating 
25 at a temperature equal to or higher than the 
softening temperature of the thermoplastic 
polymer, the heating optionally being per- 
formed before the embossing. 

The fibrils used may be homopolymers ' of 
30 monomers such as olefins (for instance low 
or high density polyethylene, polypropylene, 
or poly - 4 - methyl - 1 - pentene), acrylo-' 
nitrile, vinyl chloride or a vinyl monomer in 
general, an amide, an acrylic resin, a poly- 
35 ester resin, a polyurethane, polycarbonate, 
polyether, or a copolymer of two or more 
of such copolymerizable monomers. 

The fibrils used may contain, incorporated| 
therein an inorganic filler such as: kaolin, tal- 
40 cum powder, calcium sulphate, titanium di- 
oxide and/or other inert material. The filler 
may be introduced inttf the fibril during for- 
mation. The quantity of inorganic filler in 



each fibril may be up to 70% by weight of 
the total weight of the fibril, the remaining 
30% being thermoplastic polymer. 

The cellulose fibres used may be derived 
totally from mechanical cellulose pulp or from 
chemical or semi-chemical cellulose pulp, or 
they may be derived from a mixture of two 
or more of these different types of cellulose. 
The weight ratio between the cellulose fibres: 
thermoplastic fibrils in the sheet may be from 
90:10 to 10:90, but is preferably from 70:30 
to 30:70. 

The preparation of the sheet may be carried 
out according to the conventional techniques 
of the paper industry, starting from either an 
aqueous suspension or a suspension in another 
inert liquid medium, of a mixture of cellulose 
fibres and fibrils, using continuous or dis- 
continuous machines. Preferably there arc used 
aqueous suspensions containing from 0.7 to 
1-5% by weight of total fibrous material, to 
which there may be added additives used in 
the conventional preparation of paper, for — 
instance sizing agents, natural or synthetic, 
and inorganic fillers such as kaolin, talcum 
powder, or titanium dioxide, for example. 

During its preparation, the sheet may be 
subjected to a "size press" operation in order 
to improve its printability and surface charac- 
teristics. On the other hand, a surface treat- 
ment may be carried out using a titanium 
dioxide suspension or a suspension of other 75 
pigments giving a high covering and opacify- 
ing power, at a concentration of from 10 to 
50 g/1, in a solution of natural or synthetic 
binder. The surface treatment, similar to a 
coating operation, favours subsequent surface 
treatment, panicularly printing, to which the 
sheet may possibly be subjected. 

The process of the invention can be carried 
out by first subjecting the sheet to embossing 
and then to heating. When this method is 
used it is preferable, but not strictly necessary, 
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4y to fs^/ .oi 1 preferably from 

the sheet through T H '"""'^ P^^^'"^ 
temperature of rhp rV.^ , sofrening 

15 sheet to'S^r^bos^ng'""^ "^''^^"^ the 
rL T . ^ temperature lower rh^n 

lower than rh. .rT.T T":. ' temperature 



r Sa'ce t^'^e^he ; t^ ^'^^"^ -'>^ 
a temperature at'^Iet^lquaUo'^tVe^,.'* 

or prjjiting processes anH ^^^a^^^ng and/ 



therrncrplastic ^'^ 
softening tempe'TaTe" Ac'SLl^'thiT^ 
bossing can be ctirr.VH the em- 

25 ture, fr b^low -^^ITk' " tempera- 

•n general T "/"^^^S ^^ich 

cvh'nd^r^. • ^«^^'' and the other 

made'^oVhird ^ut^^'^J ^ 
Dren^ L t for instance of neo- 

35 S;r%,Hnde'r'^mTv"°"''-'°^ "^'"P^- 

or embos^d tTthTVellef or''''™^:.''" ^^^'^ 

SSeTo-i°eteH"^^^^^^ 

over thtsuk^e^ of a'hS rSlT'T^^e' h^^*^" 
ing must be at least Z rhi , ■ 

ineltiS of the thJi'"^'^ "' ^'^''^h 
or hT/her T.mn. P^'j^^^ occurs, 

or nigner. Temperatures higher by at lea^ 

perature at lea^ equa] to rZ % '° ^ 
perature of the h ^^^l"'"g tem- 



EXAMPLE 1. on 
1 nere was preoared a 1 
pension of a mixmre of fiK ^° ''"^^V^ ^us- 
500/ . ' " "fixture of fibres cons stine of- 
i-K J celJulose pulp, and 50V 

h'gh density DoIv,.rh„i»„/ c?.'_ r" . ^"/o of 



ture of ll8°r o i' softening tempera- 85 

ture=135»C ?he ih". ^^I^"' 
porated in them 30o5 ."T"'"^ 
a length of Uom 1 4 t f.^'^^'"" had 
diam^. (m^TdilSe wn;.^",'^'^'?.^ 

iJ:rtio?s^thr;:i AT^^e' inT£^ ^^'^^ 

u^der the actln of " S^-sL^ed ifd^T'"^ 
jet according to our Br tish Paten " s,^?/'' 
tion 1,392 667 Xh. „ ^^atent bpecifica- 

fibres alsoTontain3V/''ora"so?^"'°" 
(gJue) and 1"/ rJ r^'^'^ sodium resinate 
powdered kaoHn. ''""'"^eneously dispersed 100 

Using a conrinuous paper machinp rU 
was prepared from this dispc^ a 150 // 
m. sheet w.th a voluminosfty of 1 95 L/ 

sreel cvImHer o^J^ ' ,t>etween an embossed 

der'L^;g'r9o"%'r"S ''^^VT' ^>"'"- 

kept at 20°C Th^ I cylinders were 

an^ embossine Jhth ? • "^"'"'^d had 

depth STe^aU'^of t^e'Sj^acT^f ^h^e 
thenTon^^f -''r ^ sh^f ty^^ 

where « SiJed 7orTsect ds' IVI'' 
tune, the sheet was remoyld from .J" 
and cooled down, wound on rieTs and r^'" '^0 
formed mto coils for use. 



EXAMPLE 2. 
. An aqueous dispersion at 1 50/ „ 

Snr^f'^^lo^'^lVf^^^^^^^^^^ .25 
45o/,^latifo,ia''c/!lul?J^^rbr:s 
density polyethylene fibrils having a M.Li2t 
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a softening temperature of 118**C and a melt- 
ing temperature of 135**C. 

The polyethylene fibrils did not contain 
any incorporated filler. They had a length 

5 of from 1.4 to 1.6 mm, an apparent (mean) 
diameter of from 15 to 25 micron and a sur- 
face area of about 5 m-/g. These fibrils were 
prepared in the same way as in Example 1 
but in the absence of kaolin. To the aqueous 

jO fibre dispersion there was admixed 3% of a 
sodium resinate and 10% hy weight of pow- 
dered kaolin. 

From this homogeneous dispersion, using 
a continuous paper machine, there was pre- 

15 pared a 150 g/m* sheet. This was treated 
on the same machine with "size-press''^ with 
an aqueous 2% solution of natural starches 
to improve the surface receptivit}' to. .ink. The 
sheet, whose voluminosity amounted to 1.5 

20 cc/g, was subjected to -printing on a conven-^- 

tional six-colour rotogravure printing machine, 
and embossed at 20® C while having about 
10% moisture content, by passing between 
an embossing steel cylinder and a resilient 

25 neoprene cylinder having a 60*^ S.A. hard- 
ness at an operational pressure of 100 kg/ 
cm-. The embossed sheet was then passed 
into a hot air oven heated at 175**C, where 
it remained at that temperature for 5 seconds, 

30 after which it was cooled down and wound. 

EXAMPLE 3. 
By mixed beating up to 30® S.R. 
(Schopper-Riegler) there was prepared an 
aqueous 1% dispersion of fibres consisting 

35 of: 15% coniferous cellulose, 15%, latifolia 
cellulose, and 70% polypropylene fibrils with 
an isotaaicity index of 90%,, M.I. = 10, a 
softening temperature of 130" C and a melting 
temperature of 170°C. 

40 These fibrils were produced as in Example 
1. They contained 40% of incorporated kaolin. 
The}' had an average length of about 1,5 mm, 
apparent (mean) diameter of about 20 micron 
and a surface area of about 3.5 m'^/g- The 

45 aqueous fibre dispersion contained 3.2% of 
sodium resinate and 5% of kaolin dispersed 
therein. 

Using a continuous flat-table machine hav- 
ing a width of 2.5 m at an oj>erational speed 

50 of 150 m/min., from the above indicated 
dispersion there was prepared a sheet of 150 
g/m*. The sheet obtained had a voluminosity 
oif 1.95 cc/g. The sheet was embossed at room 
temperature, by passing it over an embossing 

55 cylinder coupled to an opposing "paper-wool" 
roller. The pressure exerted on the sheet was 
90 kg/cm*. The resulting sheet was passed 
between plates heated by infrared rays so as 
to attain 200°C. It was kept at this tem- 

60 perature for about 5 seconds, and then again 
cooled down and wound up on a reel for 
final packaging. 



EXAMPLE 4. 
On a standard (conventional) paper 
machine, by mixed beating at 28** S.R., there 65 
was prepared an aqueous 1.5% disp)ersion of 
a fibre mixture: 25% conifer cellulose pulp, 
25yo latifolia cellulose pulp, 8% wood pulp, 
and 42% high density polyethylene fibrils 
having a M.I. = 30, a melting tempera- 70 
ture=135®C, and a softening temperature of 
IIS'^C 

The fibrils contained incorporated in them 
30% of kaolin. They had a mean weight 
length of 1.6 mm, an apparent diameter 75 
(mean diameter) of 18 micron and a surface 
area of about 5 m^/g. 

TTiese fibrils had been prepared staning 
from a solution of the polyethylene in 7z- 
hcxane, containing . 30%, of . kaolin, with a . 80 
mean particle size of about 1.5 micron, by 
flash-rspinning under the action of an inclined 
high-speed gas jet as in Example 1. The 
aqueous fibre dispersion contained 2% of 
sodium resinate and 1%, of Aquapel (Trade 85 
Mark) (adhesive). By means of a continuous, 
fiat-table machine, 2.5 m wide, and at an 
operational speed of 150 m/minute, with the 
dispersion there was prepared a sheet with a 
weight of 150 g/m-. The sheet thus obtained 90 
had a voluminosity of 1,80 cc/g. 

This sheet was passed through a forced hot 
air oven at 50 m/min and at 140°C. The 
dwell period in the oven was 10 seconds. 
The sheet was cooled down to room tern- 95 
perature (25°C) and embossed by passing it 
between an embossing steel roller and a 
resilient paper-wool cylinder having a hard- 
ness of 90** S.A. at the same room tem- 
perature. The pressure exerted on the sheet 100 
was 50 kg/linear cm. The thus finished sheet 
was then wound onto coils and cut up. 

EXAMPLE 5. 

Following the same procedures in Example 
1, there was prepared a sheet containing 55% 105 
of s>Titheiic polypropylene fibrils (M.I. = 20, 
softening temperature = 122^0, melting tcm- 
perature= 168°C) having a weighted mean 
length of 1.8 mm, an apparent or mean dia- 
meter of 25 micron and a surface area of HO 
about 6 m*/g. These synthetic fibrils con- 
tained incorporated in them 30% of kaolin 
having a mean particle size of about 1.5 
micron. During the preparation stage on the 
fiat plane machine, the sheet was treated in 115 
a size-press with an aqueous solution of starch 
containing in suspension 50 g/1 of titanium 
dioxide to give the sheet good surface proper- 
ties. The sheet obtained had a voluminosity 
of 1.9 cc/g. 120 

The sheet was then passed through an 
infrared radiation device at 50 n/min. to bring 
the sheet up to IJS'^C. At the outlet of the 
infrared plate, the sheet was subjected to a 
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smoothing operation to improve its print- 
ab. ity. The sheet was passed whiJe the svn- 
SfJ^ T'"'^^ thermoplastic 

o f°'J"' ''^'"S °f ^'"ooth sanded steel 

and cooled with water, whiJe the other roller 
was made of rubber and had 65 S.A. hardness. 

Ihe sheet thus obtained had a printable 
surface, with a smoothness of 85 cc/min 
(measured according to the ATICELCA 
(Associazione Technici Italiani CcUuloa e 
Carta) MC 16 Standards); it was left to 



cool down and was then printed on a roto- 
gravure six-colour machine and trimmed The 
embossing operation was carried out " con- 
tinuously at the same speed as the printing 
speed (125 m/min) between two roll^s, on! 
01 steel and canymg engraved the pattern to 
be reproduced, the other made of paper-wool 
and carrymg the negative of the panem to 
be einbossed. The cylinders and the sheet 
were kept at 23 °C. The pressure exerted on 
the sheet was about 50 Kg./linear cm. 
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WHAT WE CLAIM IS:— 

1. Process for the manufacture of a wall 
covering which comprises preparing a sheet 
from a mixrure comprising up to 90% by 
weight of cellulose fibres and at least lOyo 
by weight of fibrils of thermoplastic polymer, 
the fibrils having a surface area greater than 
1 m^/g, and subjecting the sheet to embossing 
with both the embossing device and the sheet 
at a temperature lower than the softening 
temperature of the thermoplastic polymer, and 
to heating at a temperature equal to or higher 
than the softening temperature of the thermo- 
plastic polymer, the heating optionally being 



performed before the embossing. 

2. A process according to claim 1 in which 
the heating is at a temperature at least 5°C 
higher than the melting temperature of the 
thermoplastic polymer. 

3. A process for the manufacture of a wall 
covering as herein described in any of the 
Examples. 

4. A wall covering manufactured by a pro- 
cess according to any preceding claim. 

ERIC POTTER AND CLARKSON, 
Chancred Patent Agents. 
25 The Crescent, Leicester, 
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